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PROBI EM TO BE SOLVED: lo converge or ^ 
diffuse reproduced sounds in accordance vvrtn me 
citation of listening to the reproduced sennas. 
SOI UTION: in an ultrasonic speaker ! whsrem a 
earner wave is modulated by a signal wave 
outfitted from, a signal, source lor generating a 

wave of an audible frequency band and an 
ultrasonic transducer is driven by the modulate* 
«eml to renrodu.ee a signal sound of me auoibie 
frequency band, a plural ivy of louvers 20A, 
are inteirrallv provided on a from lace of a 
sneakerbodv to reflect the reproduced sounds m 
anv one of or in both vertical and horizontal 
directions and angle adjustment knobs 2 / A, ...v> 
are included vo change each setting angle 0.1 me 
olurahtv of louvers to converge or diffuse the 
reproduced sounds m accordance with use 
situation of listening to the reproduced sounds, 



DE TAIL ED DESCRIPTION 



j Detailed Description of ihe Invention] 
[Field of the Invention] 

KlLnioo relates to the angie-obbcanvsprcad eont.ro; method, the ultrasonic wave 
speaker, nluasomc loudspeaker system, and louver device of me uttmmMC nave 



speakers Using a strong directive ultrasonic transducer. 

[Background of she invention] 

[0002] 

0 is known that the signal of the audio frequency beh in which the ultrasonic wave 
speakers using the noniinearity of the medium fair) 10 an ultrasonic wave ha ve far share 
directivity from the former compared with the usual loudspeaker can he reproduced (for 
exam pic, refer to patent documents 1.5. 

The composition of the conventional ultrasonic wave speakers is shown in ;drayying.6. in 
the figure, ultrasonic wave sneakers have the source 51 of an audio frequency wave 
oscillation which generates the signal of an audio frequency beh, the source 52 of a 
carrier wave oscillation winch generates a carrier wave., the modulator 53, the power 
amphikation 54, and the ultrasonic transducer 55. 
[0003] 

in the above-mentioned composition, the carrier wave of the ultrasonic frequency belt 
outputtcd horn the source 52 of a carrier wove oscillation by the signal wave outputted 
from tire source 5 1 of an audio frequency wave oscillation is modulated with the 
modulator 52 and the ultrasonic transducer 55 is driven with the modulating signal 
amplified with the power amplification 84 As a result, the above-mentioned modulating 
signal is changed into the sound wave of a unite amplitude level by the ultrasonic 
transducer S3, tins sound wave is endued into a medium (inside of die aim and the beep 
of the original audio frequency belt is reproduced by the nonlinear effect of a medium 
(air). 

in this case, the reproduction range of the regenerative signal of an audio frequency belt 
turns into a beam, shape range from the ultrasonic transducer 55 to discharge shaft 
orientations. Here, both the distance which a regenerative signal reaches, and the beam 
width (beam radiation angle) of an ultrasonic beam are Included m the direction of a 
radial axis from the sound radiation side of an ultrasonic transducer with "the 
reproduction ranae of a regenerative si final." 
[0004] 

Here.; the composition of the ultrasonic transducer currently used for the conventional 
ultrasonic wave speakers is shown in drawing g The resonance type with which the 
piezoelectric ceranuc was used for the conventional ultrasonic transducer tor oscillation 
transducer) as a vibration element is almost the case. The ultrasonic transducer shown a) 
dm wing ? performs both conversion for an ultrasonic wave from an electrical signal, and 
conversion (transmission arid reception of an ultrasonic wave) to an electrical signal from 
an ultrasonic wave, using a piezoelectric ceramic as a vibration element. The blmorph 
type ultrasonic transducer shown in drawing 7 ( A) comprises the piezoelectric ceramics 
61 and 62 of two sheets, the corn 63, the case 04. the leads 05 and 66, and the screen 67. 
[OdoSl 

The piezoelectric ceramics 61 and 62 are stuck mutual ly, and the lead 65 and the lead 66 

are connected to the lamination side and Held of an opposite hand, respectively. 

On the other hand, the unbmorph type ultrasonic transducer shown in drawing 7 ( B ) 

comprises the piezoelectric ceramic 71 of one sheet, the case 72, the leads 73 and 74. the 

internal wiring 75, and the glass 76, The piezoelectric ceramic 71 is grounded by die ease 

72 while the lead 73 is connected via the internal wiring 75. 

Since the resonance type ultrasonic transducer uses the resonance phenomena of a 



piezoelectric ceramic, it becomes good [ the characteristic of transmission of an 
ultrasonic wave, and reception ] in the comparauveh narrow frequency band of the 
resonance frequency circnniierence. 



n rmuussr m v ao eses.uowauc o ■■'<>. w shown ns Ofawtm?. a s ice melcc^ne^ s w wxu.cuw t 
such as PET (polyethylene rente REf UKUEETO resin) about 3-10 micrometers thick, 
are used fox tie .On .so ;c trarsde.eej. ol toe * hvs - uu •. eype <wavwn w enow ay h -s .. 
vunc-Uiors Poen W one mo uoosr ca cttoo!e i ,\. tvmneP as meson;.: miss, sites e> 
ah.tn.unum, ss rcahy tormod in the upper race pari by processing ol vacuum evaporation 
etc. to ihe dielectric 1 3 L it is provided so that the lower electrode 1 33 Tunned by brass 
nop. contact lbs, undaA*aT.lK£.S; ytst ol *h.s diiPee*ne Co i ss owe; eiccov-Ce i h> •■■ hens; 
Imed to the base plate \ 35 which consists oi'bafceiite etc. while the lead 1 52 is connected, 
[000?] 

The lead 1.53 is connected to the upper electrode 132. 

This lead 1S3 is connected to the DC bias power supply 150. 

The DC bias voltage lor upper electrode adsorption of an about [ 50-1 50V ] is always 
impressed to the upper electrode 132 by this DC bias power supply I 50. and the lower 
electrode 13 side is adsorbed In the upper electrode 32. 1 1 is an AC signal source and 
equivalent to the output (AC50 - i 50 ****~p) of the power amplification 54 in dnnvmg 6. 
The dielectric 1 1. . the rtpper electrode 1 2, and the base plate 1 5 are closed in the case 1 30 
with the metal tines 136, 137.. and 1 38 and die mesh 130. 
[0008] 

Two or more tens which have uneven shape - minute slots of about 100 micrometers of 
numbers are termed lit the field by the side of the dielectric 131 of the lower electrode 
133. Since this minute slot serves as an opening between the lower electrode 133 and the 
dielectric 13 L distribution of the electric capacity between the upper electrode 1.32 and 
the lower electrode 133 changes minutely This random minute slot is formed, by 
damaging the suriace of the lower electrode 1 33 with a die manually. In the ultrasonic 
transducer of the electrostatic method, by forming the countless capacitor by winch it 
does in. this way arid the sine or an opening differs us an the depth, as the frequency 
characteristic of an ultrasonic transducer simws drawing 9 t o the curve Ql, u is a 
broadband. 
[0009] 

At the ultrasonic transducer 55 of the above -mentioned composition, where DC bias 
voltage is impressed to the upper electrode 132. a ruodulathig signal (output of the power 
amplification 54) is impressed between the tinner electrode 132 and the lower electrode 
1 33, Incidentally, as the carve Q2 shows to drgwip^9 v the treqtteney characteristic of a 
resonance type ultrasonic transducer is 40 KID in center frequency (resonance frequency 
of a piezoelectric ceramic). 

h [ fa / to the center frequency used as maximum sound pressure / the frequency of **5 
kblz | -30 uB to maximum sound pressure. 

On trie other hand, the frequency characteristic of the broadband oscillation type 
ultrasonic transducer of the above-mentioned composition is Hat to near 40 kHz to 100 
kHz. and is about **P (IB as compared with maximum sound pressure in CK) kHz, 
i Patent documents ! J JP.5H- 1 19293,A 



[Description of the invention] 
j'Probkums} to be Solved by the Invention! 
[0010] 

As an ultrasonic transducer used for ultrasonic wave speakers. Although cither a 
resonance type ultrasonic transducer (drawing 7 ) or the ultrasonic transducer ( drawn.; gjj 
of an electrostatic method is OK, it Ls desirable that a reproduced sound reaches beam 
shape to a distance with sharp directivity in the ultrasonic wave speakers which have 
directivity. 

However, in order to use it as loudspeakers, such as a projector for home theaters,, u is 
desirable drat a reproduced sound can. he diffused somewhat spatially according to the 
situation which a reproduced sound hears. 
[0011] 

This invention is made in. view o i s uc h a situation, and Is a thing, 
b is providing she angle-of-beam- spread control method, the ultrasonic wave speakers, 
ultrasonic loudspeaker system, and louver device of the target ultrasonic wave speakers 
which car; respond to a situation, and can converge or diffuse a reproduced sound, 

[Means for Solving the Problem] 
[00121 

The invention according to claim 1 modulates a. carrier wave by a signal wave outputted 
from a signal source which generates a signal wave of an audio frequency bed. In an 
anglewb-beam-spreau control meihod of ultrasonic wave speakers which reproduce a 
beep of an. audio frequency belt by dr iving an ultrasonic transducer with this modulating 
signal. It changes so that two or more louvers which reflect a sound wave in any 1 
direction or both directions among a perpendicular direction in a front ia.ee of said, 
ultrasonic wave speakers arid a horizontal direction may he installed, each set angle of a 
louver of this plurality may be responded to a Situation of hearing said tep? educed sound 
and a reproduced sound ntav be converged Or diffused. 
[00131 ' 

in an angle-o! •beam-spread control method of the ultrasonic wave speakers according to 
claim .1, the invention according to claim 2 said two or more louvers, Consishng of the 
1st louver group noun led in a perpendicular direction in. a trout race oi 'ultrasonic wave 
speakers, and the 2nd louver group in a front tb.ee of ultrasonic wave speakers installed 
boriaon.tal.ly. said 1st. and 2nd louver group enabled adjustment of a set angle 
independently, respectively, 
[00141 

As for the invention according to claim 3, In. an a.ugle-o.0 -beam-spread control method of 
ultrasonic wave speakers given in either of claim I or 2, said two or more louvers are 
installed in a peripheral part from near the center of a bent, lace of ultrasonic wave 
speakers, 
1001.51 

As tor the invention according to claim 4. in an anglc-of-bearn-spread control method, of 
the ultrasonic wave speakers according to any one of claims 1 to 3. all of a set angle of 
two or more of said louvers are set as an identical angle, 
[001 6] 

In an angle-oObearn-spread control method of the ultrasonic wave speakers according to 



any one of claims I to 3, the invention according to claim. 5 a. set angle of two or snore of 
said louvers, You made it differ by louver Installed in a pan neat near the center of: a 
horn iaee of ultrasonic wave speakers, and a louver installed in the other nan. 
[0017] 

The invention according to claim 6 modu.lat.es a earner nave by a signal nave on spurted 
mom a. signal source which generates a signal wave of an audio frequency belt. They are 
ultrasonic wave speakers which reproduce a. beep of an audio frequency belt by driving 
an ultrasonic transducer with tins modulating signal. Two or more louvers which reflect 
sard reproduced aound in a perpendicular direction and any 1 horizontal direction, or both 
directions arc provided in a front Idee of a loudspeaker body in one, it has an adjustment 
device changed so that each set angle of two or more of said louvers may be responded to 
a situation of heating said reproduced sound and a reproduced sound may be converged 
or diffused, 
[00 18.) 

in the ultrasonic wave speakers according to claim e. the Invention according to claim 1 
said two or more louvers. Consisting of the 1st louver group installed in a perpendicular 
direction, in a front face of ultrasonic wave speakers, and the 2nd louver group in a front 
lace of ultrasonic wave speakers Installed horizontally , said 1st and 2nd louver group has 
an adjustment device which adjusts a. set ancle independently, respectively. 
[00191 

A louver of the ultrasonic- wave-speakers aforementioned plurality I Invention / according 
to claim H ] given in either of claim 6 or 7 is installed in a peripheral part front near the 
center of a front face of ultrasonic wa ve speakers 
[0020.1 

As for the invention according to claim 0. in the ultrasonic wave speakers according to 
any one of claims 6 to 8, a set angle of two or more of said louvers is altogether set as an 
Identical angle by said adjustment device. 
10021 1 

in. the ultrasonic wave speakers according to any one of claims 6 to ft, the invention 
according to claim 10 a set angle of two or more of said louvers. It is set up differ by 
lots vet instanco in a part near near the center of a front thee of ultrasonic nave speakers 
bv said adjustment device, artel a louver installed in. the other part. 
10022] 

T he invention according to claim 1 1 modulates a carrier wave by a signal wa ve ouipuited 
Worn, a signal source which generates a. signal wave of an audio frequency belt. Ultrasonic 
wave speakers which reproduce a beep of an audio frequency belt by driving an 
ultrasonic transducer with this modulating signal Two sets. An; stored in one ease tin and 
down, and counter this front face of a case at each uhrasonle wave speakers, and two or 
more louvers are installed, and, respectively by two sets of said ultrasonic wave speakers. 
An audible signal of a different channel is reproduced, respectively and said two or more 
saner-:. It consists of the 1st louver group installed in a perpendicular direction in a trout 
lace of uhrasonic wave speakers, and the 2nd louver group in a ironi dice tit uhrasonle 
wave speakers installed horizontally, and has an adjustment device which adjusts 
independently a set ancle of said I st. and 2nd louver eroup, resoeeuvelv. 
[0023] 

Ibis invention modulates a. carrier wave by a signal wave to which the invention 



according to claim 12 is outputiec! from a signal source which generates a signal wave of 
an audio frequency belt, A louver device installed in ultrasonic wave speakers which 
reproduce a beep of an audio trequeney bed Is eharactermed by comprising the iobow iug 
by driving an ultrasonic transducer with this modulating signal: 
Two or more louvers winch reflect a sound wave in any 1 direction or boh; directions 
among a perpendicular direction in a front face of said ultrasonic wove speakers, and a 
horizontal direction, 

An adjustment device changed so that each sei angle of a louver of this plurality may be 
responded to a situation of hearing said reproduced sound and. a reproduced sound may 
be converged or diffused. 

[Effect of the Invent-on l 
;0024| 

As explained above, according to the invention (the anghssd-bearn -spread control 
method of ultrasonic wave speakers) according to claim 1 to 5, It responds to the situation 
of hearing the reproduced sound outputted from ultrasonic wave speakers, and the effect 
that tins reproduced sound can be converged or diffused is acquired. 
[0025] 

According to the invention (ultrasonic wave speakers s according to claim b to 10. the 
effect that the ultrasonic wave speakers which can respond to the situation of hearing the 
reproduced sound outputted, and cars converge or diffuse this reproduced sound are 
obtained is acquired. 
[0026] 

According to the invention (ultrasonic loudspeaker system) according u* claim II, the 
effect that the ultrasonic loudspeaker system which can respond to the situation of 
hearing the reproduced sound outputted. and can converge or diffuse this reproduced 
sound is obtained Is acquired. 
100271 

According to the invention (louver device) according to claim 12. by using ig attaching to 
the trout face of ultrasonic wave speakers, u responds to the situation of hearing the 
reproduced sound outputted from ultrasonic wave speakers, and the effect true this 
reproduced sound can he converged or diffused Is acquired, 
| Best Mode of Carrying Out the Invention I 
[0028] 

Hereafter, the embodiment of this invention is described in detail with reference to 
drawings. The composition of the ultrasonic wave sneakers concerning the embodiment 
of this invention is shown in qpyyuw i This embodiment shows the example applied m 
the projector for home theaters. Drawing .1 is the top view seen from the upper part ot the 
screen 3. hi thawing L. the louver device 2 which consists of two or more louvers 20 is 
installed in dm front thee of the ultrasonic wave speakers I . 

The screen 3 with which an image is projected via the projection optical system winch Is 
not illustrated ahead of the ultrasonic wave speakers i which constitute the projector lor 
heme theaters is installed. 
[0029] 

The nbrasnnie wave speakers I are the conventional ultrasonic wave speakers and 
identical configuration which are shown in drawing 6 ..mentioned alrea.dy. t hat is. the 



carrier wave of an ultrasonic frequency belt is modulated by the signal wave ontpeuted 
from the signal source which generates die signal wavy of an aucho frequency boh., and h 
has a .(unction wluch reproduces the beer? of an audio frequency belt by driving an 
ultrasonic transducer with this u.Kxiulatfug signal. 

Although the louver device 2 has shown only whai. was horizontally installed in the front 
race of the ultrasonic wave speakers 1 by drag Aug J , it is actually hrsrahod 
perpendicularly by rhe front lace of the ultrasonic wave speakers 1 so that it may mention 
later. 
[0030] 

h is reflected by the louver 20 set as the predetermined aagie by the angle adjusting 
means which is not illustrated, and is reflected in the front face 3A of the screen 3 located 
further ahead,, and the beam shape beep (reproduced sound) emitted born the ultrasonic 
wave speakers 1 converges or a if; uses a reproduced sound. 

The relation between rhe ser angle trans, of a louver and armlewlAellecnon theta : in the 

front thee 3 A of the screen 3 of a reproduced sound ;.s shown in drawing: 2. 

1003.1) 

As shown in the figure, when dw sound radiation side and the screen 3 of the ultrasonic 
wave speakers 1 are installed in parallel it beceaues the angle theta to the hoe segment 
which intersects perpendicularly with the sound radiation side and the screen 3 of the 
ultrasonic wave speakers 1. — as - a louver — setting up (in this specification, theta Is 
derhwd as dre set angle of a louver.) angle -of reflection theta' m the relation shown in 
drfgygyg ..2 to the screen 3, 
thetAA.pl/2VAtheta 

It becomes, therefore, the thing for which dm set angle theta of the louver 20 is adjusted - 
- augle-ofwefsection theta' in the front l ace 3 A of the screen 3 of a reproduced sound - if 
it puts In another way. the angle of beam spread of the ultrasonic wave speakers ! is 
controllable. That is, if the set angle theta is made small, a. beep can be completed and a 
reproduced sound can be conversely diffused by enlarging the set angle theta. 
[00321 

Next, the appearance composition of the ultrasonic wave speakers 1 ww.u the from lace 
was horizontal and installed Ac louver deviee 2 perpendicularly is shown In dpgylaa A 
hi. Ae figure, the ultrasonic wave speakers 1 arc stored A the case A. and the louver 
device 2 Is installed in Ac front lace of the case 30. The i si louver group 20A that 
consists of two or more louvers ;2A installed in the perpendicular direction [ in I in the 
louver device 2 / the bom thee of the ultrasonic wave speakers 1 ), Consist of the 2nd 
louver group 20B that consists of two or more louver 2Bs la the front tace of the 
ultrasonic wave speakers I installed horizontally, and said 1st and 2nd louver group 20A 
and 20B, The set angle of the louver 2 A and 213 can he independently adjusted now by 
operating the ancle adjustment knobs 27A. and 27B, respectively. 
[0033] 

Said 1 st and 2nd louver group 2-0 A and 20 B- Is installed in the peripheral part from near 
the center at the front Ace of the ultrasonic nave speakers I, respectively. 
Each louver 2A which const) lutes the !si louver group 20A is stopped in the guide hole 
23 A established in the locking plate 22A by the engaging projection 201 A which was 
supported by the axis 200A pivotabie between the side plate 30 A of the case 30, and 30B, 
and was harmed in each louver 2A. Use locking plate 22 A Is made to correspond to each 



louver 2 A, and it is formed so thai the angle with the Level surface which intersects 
perpendicularly with the sound radiation side of the ait.nise.oie wave speakers 1 to make 
may become large, as the guide hole 23A gees in a periphery along a perpendicular 
direction from near the comer of the front lace of the ultrasonic wave sneakers L 
[0034] 

1 lie rack 24A is fixed to the locking plate 2 2 A, and the purine gear 25A which engages 
with, lies rock. 24 A is being owed to the end of the axw of relation 26 A, The axis of 
rotation 26A is supported by the bearing winch is not. illustrated to the side plate 3 OB of 
t ee ease 30, and the angle adjustment knob 27 A is being fixed to the other end of the axi s 
of rotation 26 A. 
[0035! 

Si.oida.rly, each louver 2B which constitutes the 2nd louver group 2013 is stopped in the 
guide hole 2.3B established in the locking elate 22B by the engaging projection 20 IB 
which was supported by the axis 20013 pivotabk between the ceiling board 30C of the 
case 30. and the bottom plate 3010, and was formed in each louver 2B. fhe locking: plate 
22 ft ;s wade to correspond to each louver Ah and it is formed so that the angle with the 
vertical plane which intersects perpendicularly with the sound radiation side of the 
ultrasonic nave speakers I in wake may become largo as the guide hole 2313 gees to a 
periphery along a perpendieulat direction Irons near the center of the front lace of the 
ultrasonic wave speakers 1. 
[0036] 

The tack 2413 is faxed to the locking plate 22.B, and the pinion gear 2513 which engages 
with this rack. 24 B Is being fixed to the end of the axis of. rotation 2613, The axis of 
rotation 2613 is supported by the bearing which, is not illustrated to the ceiling board 30(1 
of the ease 30, and the angle adjustment knob 27 ft is being Iked to the other end of the 
axis of rotation 268. 

xAtAAlALid- a top view showing the structure which eta: the center section of the front 

face of the ultrasonic wave speakers 1 In drawing 3 in the level surface. 

to dwgoee 3. each bon er 2A of the 1st and 2nd louver group 20A and 20B and 2B are in 

the state where it closed. 

100371 

If the angle adjustment knob 27 A is elockwwe rotated in the above-mentioned 
composition according to the sanation oi. hearing a reproduced sound, f he pinion gear 
25A rotates clockwise, the rack 24 A fixed to the locking plate 22.A which engages with 
the pinion gear 25 A is moved to hack on a figure, and as a result, the engaging projection 
20 1 A of each louver 2A Is moved toward the method of outside, where the Inside of the 
ansae hole 23 A is reeulaieu. 
i003gj 

As ruen.tio.ned already, the guide hole 23 A which, makes correspond to each louver 2A, 
and is formed in the locking plate 2.2.A here, Since it is formed so that the angle with the 
level sorlace which intersects perpendicularly with the sound radiation side of the 
ultrasonic wave speakers I to make may become large as it goes to a periphery along a 
perpendicular direction Irene near the center of the font lace of the ultrasonic ware 
speakers 1, Bach louver 2 A is set up so that the angle opened towards the method of 
outside now become large, as It goes to a peripheral part Iron'; a center perpendicularly. 
As a result, the beep outputted from, the sound radiation side of the ultrasonic wave 



speakers .1 will, be diffused in a sliding direction, and w-.ill be emitted ahead, 
[0039] 

O.o the other hand, if the angle adjustment knob 27B is clockwise rotated where each 
leaver 2 A of the 1st louver group 20 A A closed. The pinion gear 25 B rotates clockwise, 
the rack 24B fixed to the locking plate 22 B which engages with the pinion gear 25B is 
moved to back on a figure, and as a reside the engaging projection 201 8 of each louver 
2B is moved toward the method of outside, where the inside ol the grade hole 23 B is 
regulated. 
[0040] 

1 be guide bole 238 which makes correspond to each louver 2B and is formed in the 
locking plate 22 B in the 2nd louver group 2t)B like the 1 st louver group 20A, Since it is 
formed so mat Use angle with the vertical plane which intersects perpendicularly with the 
sound radiation side of the ultrasonic wave speakers 1 to make may become large as a 
sneers horizontally from near the center of the .front lace of the ultrasonic w ave speakers .1. 
and goes to a periphery, finch louver 2 A is set up so that the angle opened towards me 
method ofoutai.de may become large, as it cues to a peripheral part from a center 
lawwootally. As a result, on a figure, the beep isrn.nrit.ted from the sound radiation side of 
the ultrasonic w ave speakers 1 will he diffused in the longitudinal direction of the 
•ultrasonic wave speakers L and will he emitted ahead. 
(•004 1] 

It can adjust in the direction winch turns ahead the beep emitted from the ultrasonic wave 
speakers L and Is completed by rotating the angle adjustment knobs 27 A and 27B 
counterclockwise conversely according to the situation of hearing a repo)dttccd sound. 
Comprise this embodiment so thai set angles may differ and each louver of the 1st louver 
group 20A and the 2nd louver group 20B may he adjusted by the louver Installed near the 
center of the front lace of the ultrasonic wave speakers 1. and the louver installed In the 
peripheral part, bra.. When the angle adjustment knobs 2? A and 2? are operated, it may be 
made for the set angle of a louver to become the same by forming the guide boles 22 A 
and 23 B so that It may become an identical angle from, a reference position, 
[00421 

The appearance composition of the ultrasonic loudspeaker system with which drnwmgga 
is constituted including two sets of the ultrasonic wave speakers 1 A and i B is shown. 
These ultrasonic wave speakers 1 A and 1 if modulate a carrier wave by the signal wave 
ora.pra.ted from the signal source which generates the signal wave o! an audio frequency 
belt. By driving, an ultrasonic transducer with this modulating signal, it. is a loudspeaker 
which reproduces the beep of an audio frequency belt, and the stereo sound signal of a 
different channel is reproduced by these loudspeakers t A and 1 B, respectively. 
T be ultrasonic wave sneakers I A and 1 if are stored in the one ease 300 up and down, and 
the louver devices 200A. and .20013 which counter each ultrasonic wave speakers and 
become case 300 front lace of this horn two or more louvers, respectively are installed. 
10043 "1 

The I st louver group by winch the louver devices 200.A and 200B were installed in the 
perpendicular direction in the front frsce of the ultrasonic wave speakers IA and Af, 
respectively, it consists of the 2nd louver group in the front lace of the ultrasonic wave 
speakers 1 A and 1 B installed horizontally, and has the angle adjustment knobs 270A, 
270B, and 270C as an adjustment device which ad sow independently the set angle of 



said i si and 2nd louver group, respectively. 

In the above-menuoBed congiosrhoa. it can spread or eoro-erge according to the situation 
o.( hearing a reproduced sound, by operating, the angle adjustment, knobs 270A, 27011 and 
27GC for each louver which. coraU.iti.nes each iouver devices 2(H) A and 200 B 
[0044] 

According to this embodiment although the conventional ultrasonic wave speakers had 
only uses, such as work explanation by a museum, a use spreads alar; as audio equipment 
audi as a projector, by sending a sound to a wide angle In this way. A system applicable 
to both whan hearing it by the urne of hearing It Individually or a lot of people can he 
bush. 

[Brief Description of the Drawings] 



the i: trasoa. 



• o 



JV v.vl 



atory view snowing a re-aoon with angie-o!:-retlection theia of the 
sound in the set angle dicta and the trout face of a screen of a iouver as which 
•ice en sound emitted from the ultrasonic wave sneakers concerning the 
en*, o: iius mvenuon is dri.ius.eu or completed.. 

A] Die figure showing the composition of the ultrasonic wave speakers which 
iouver device for the embodiment of this invention installed in the front lace. 
. Aj J he ton vaew winch cut near the center of the ultrasonic wave speakers in 
I In the level surface. 



which this invention is anohedL 
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w ultrasonic loudspeaker 
of ultrasonic wave 



IlltA: AihA.21'1 he figure showing the example of composition of a resonance type 
ultrasonic transducer. 

[Drawing 8|Thc figure snowing the composition of the broad frequency band oscillation 
ty pe uitrasouic transducer of an electrostatic type. 

If kuwigg.0] Abe characteristic figure showing the frequency characteristic of an 
u I iraaon 1c trausd i teer. 
! Description of No tat I on s ] 



A I A , IB - Ultrasonic wave sneakers. 2A0AA 200 S3 kouver device, 7 A. 2B [ •• The 
2nd iouver group, } ~~ A lortver, 3 A screen, 20A •• The 1st louver group, 20B 22 A, 

22B - A locking plate, 23 A. 23B A guide hole 24A, 2413 RacA 75A. 75B ! - A 

case 30A. 30B / •• A side plate 3(03 / - A ceiling hoard 30D / Bottom plate ] -• A 
pinion gear, 26A, 26B •■• The sreis of rotation, 27A.. 271A 270A, 270B, 2700 - An angle 
adjustment knob, 3u 300 



